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Effects of β-TCP on Vertical Guided Bone Augmentation
within a Titanium Cap on Rat Calvaria
Satoru MORITA1, Junko YUSA2 and Keiso TAKAHASHI1
　　The aim of this study was to investigate the effects of beta-tricalcium phosphate 
(β-TCP) on vertical guided bone regeneration (GBR) on rat calvaria.  Forty 10-week 
-old male Sprague-Dawley rats were used. The calvaria were exteriorized, and two 
circular grooves (5.5 mm in diameter) were prepared bilaterally. Two titanium caps were 
randomly chosen from four groups： (1) β-TCP, (2) calcium sulfate (CaSO4), (3) 
β-TCP+CaSO4, (4) gelatin sponge (negative control) and placed on the parietal bone. At 
8 weeks after surgery, the animals were euthanized and the skulls were extirpated to 
obtain sections for histology, histomorphometry and immunohistochemistry. The amount 
of the newly generated tissue and newly formed bone within the caps was microscopi-
cally observed and quantitated using an image analyzer. In addition, sclerostin (SOST) 
positive cells were immunohistochemically stained. 
　　In the β-TCP group, new bone formation in close contact with the surface of β-TCP 
was observed and the newly generated tissue consisted of osteoblast-like cells and os-
teocytes, while it contained few osteoclasts. Osteocytes in newly generated bone were 
strongly stained with anti-SOST antibody, while those close to the interface between 
β-TCP and newly generated bone were weakly or negatively stained. The amount of 
newly generated tissue of the β-TCP groups was signiﬁcantly higher than that of con-
trol groups. There was no additive effect between β-TCP and CaSO4.  
　　This study indicates that β-TCP is superior material compared with CaSO4 to en-
hance vertical bone augmentation.
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J&J) を用いて皮膚縫合した。また , 術後の感染
予防としてペニシリン G(60, 000IE/0.02ml, 明治
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ジエチルエーテル吸引により苦痛なく死亡させた
後，直ちに頭蓋冠と周囲組織を一塊として摘出し， 
10% 中性緩衝ホルマリン液で固定後10% EDTA 











ル AS-MX phosphate（Sigma, USA）を基質と










してヤギ抗マウス sclerostin (SOST) 抗体（1：
図３
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商事，福井）26) を用いて計測範囲 ROI (Region of 
Interest) を確定し，新生組織面積および新生組
織面積に対する新生骨面積の割合 (%) を算出した。







































在した（b, d；矢頭）（a ～ d；高倍率像）。
NB；新生骨，BM；骨髄，CO；線維性結合組織，BT；β-TCP 顆粒
( 17 )

































SOST抗体に対し強陽性反応を示した（c, d　β-TCP群）（矢印）（c 中倍率像，d 高倍率像）。
B；母床骨，NB；新生骨，BM；骨髄，BT；β-TCP顆粒
( 18 )
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６週間後にはすべて骨と置換することを報告した。
しかし，この研究では平均粒径750μm のβ-TCP































骨量 / 新生組織量 (%)) がコントロール群に比較
して有意に低かった（図７）。本研究で定量に使用
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